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(54) Working vehicle

(57) A compact excavator includes a travel base (1),
arevolving upperstructure (2) mounted on the travel base
(1), working equipment (3) attached to the revolving up-
perstructure (2), an operator’s cab (6) arranged on a re-
volving frame (4) defining a lower part of the revolving
upperstructure (2), a step (7) which is disposed below a
door (5) of the operator’s cab (6), is extendable outward

from the revolving frame (4) when in use and is storable
toward the revolving frame (4) when not in use, and a
shaft (8) supporting the step pivotally between a usable
position and a stored position. The compact excavator
is provided with a reinforcing member (4c) defining a stor-
agec ompartment arranged inside the body frame for
storing the step (7) therein, and the shaft (8) is arranged
on the reinforcing member (4c).
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Description
Field of the Invention

[0001] The present invention relates to a working ve-
hicle, such as a compact excavator, provided with a step
that can be pulled out toward an outer side of a body
frame when the step is to be used and can be stored in
a direction toward the body frame when the step is not
in use.

Background of the Invention

[0002] As aconventional technology of this kind, there
is the technology disclosed in JP-A-4-130549 [U]. This
conventional technology is applied, for example, to a hy-
draulic excavator, which is provided with an operator’s
cab on a frame of a revolving upperstructure, specifically
a body frame, and also with a step below a door of the
operator’s cab. This step is pivotally supported on a shaft
arranged on an outer side wall of the frame of the revolv-
ing upperstructure via a link mechanism. Upon climbing
up to or down from the operator’s cab, the step is used
in such a way that it is downwardly pivoted to be pulled
out toward an outer side of the frame of the revolving
upperstructure. When the step is not in use, on the other
hand, the step is pivoted upwardly in a direction toward
the frame of the revolving upperstructure.

[0003] Inthe above-described conventional technolo-
gy, the shaft is arranged on the outer side wall of the
frame of the revolving upperstructure, specifically the
body frame and the step is accordingly disposed on the
outer side of the frame of the revolving upperstructure
even when the step is in a stored position. The conven-
tional technology, therefore, involves a potential problem
in that the step in such a stored position may interfere
with an object located around the hydraulic excavator as
a result of an operation of the hydraulic excavator, for
example, a swing operation of the revolving upperstruc-
ture. If such aninterference occurs, a concern then arises
in that the step may be broken or the object around the
hydraulic excavator may be damaged. Especially when
the hydraulic excavator is a small machine which like a
compact excavator, is often used in small work spaces
as in a town, there is a high risk of the above-mentioned
interference of the step and the object located around
the small machine.

[0004] Moreover, the above-mentioned conventional
technology is required to fabricate the step and shaft with
a large thickness and a large diameter, respectively, to
assure the provision of high strength to them, because
a load applied onto the step, specifically the body weight
of an operator or the like is borne by the step and shaft.
Therefore, the above-mentioned conventional technolo-
gy requires higher material cost, and tends to result in
higher manufacturing cost. The above-mentioned con-
ventional technology also requires the link mechanism
so that its construction is complex and includes a greater
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number of members. In this regard too, the above-men-
tioned conventional technology tends to lead to higher
manufacturing cost.

Summary of the Invention

[0005] The invention is set forth and characterized in
the main claim, while the dependent claims describe oth-
er characteristics of the invention.

[0006] With the foregoing circumstances of the above-
mentioned conventional technology in view, the present
invention has as an object thereof the provision of a work-
ing vehicle which can prevent an interference between
a step in a stored position and an object located around
a body frame.

[0007] To achieve the above-described object, the
presentinvention provides, in one aspect thereof, a work-
ing vehicle comprising a travel base, a body frame mount-
ed on the travel base, working equipment attached to the
body frame, an operator's cab arranged on the body
frame, a step which is disposed below a door of the op-
erator’s cab, is extendable outward from the body frame
when in use and is storable toward the body frame when
not in use, and a shaft supporting the step pivotally be-
tween a usable position and a stored position, charac-
terized in that the working vehicle is provided with a stor-
age compartment arranged inside the body frame for
storing the step therein; and the shaft is arranged in the
storage compartment.

[0008] According to the present invention constructed
as described above, an upward pivoting of the step about
the shaft can bring the step into the stored position where
the step is in storage in the storage compartment. On the
other hand, a downward pivoting of the step, which is in
the stored position, such that the step is caused to extend
toward the outer side of the body frame can bring the
step into the usable position where the step can be used
upon climbing up to or down from the operator’s cab.
[0009] In the above-mentioned stored position of the
step, the storage compartment and shaft are arranged
inside the body frame, so that the step is also located
inside the body frame and is held in place such that the
step does not extend to the outer side of the body frame.
It is, therefore, possible to prevent an interference be-
tweenthe step in the stored position and an object located
around the body frame.

[0010] The present invention may also be character-
ized in that in the above-described invention, the body
frame also serves as a load bearing member for bearing
a load transmitted via the step when the step is in use.
In the invention constructed as described immediately
above, a load transmitted via the step which is in use,
specifically the body weight of an operator or the like
applied onto the step is borne by the body frame which
also serves as the load bearing member. As the body
frame is a structural member having high strength, the
step and shaft can be limited in strength to their minimum
necessary levels.
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[0011] The present invention may also be character-
ized in that in the above-described invention, the step
has cut-off portions which are in engagement with the
body frame when the step is in the usable position. In the
invention constructed as described immediately above,
the cut-off portions of the step are maintained in engage-
ment with the body frame when the step is in use, so that
positional displacements of the step can be reduced,
force to be transmitted to the shaft upon application of a
load onto the step can be reduced as much as possible,
and a large majority of the load applied onto the step can
be transmitted to the body frame.

[0012] The present invention may also be character-
ized in that in the above-described invention, the working
vehicle is provided with a step-holding mechanism for
preventing the step from falling in an outward direction
relative to the body frame when the step is in storage in
the storage compartment. In the invention constructed
as described immediately above, the step in the stored
position can be stably held in an upright position by the
step-holding mechanism without falling down, and there-
fore, the prevention of an interference between an object
located around the body frame and the step can be as-
sured further.

[0013] The present invention may also be character-
ized in that in the above-described invention, the working
vehicle is a compact excavator provided with a revolving
upperstructure mounted on the travel base, carrying the
operator's cab arranged thereon and supporting the
working equipment attached thereto; the body frame
comprises a revolving frame making up a lower part of
the revolving upperstructure; the revolving frame com-
prises a lower frame, an upper frame disposed above
the lower frame, and a reinforcing member arranged up-
right between the lower frame and the upper frame and
having an opening toward an outer side of the revolving
frame; and the storage compartment is defined by the
reinforcing member.

[0014] In the invention constructed as described im-
mediately above, the reinforcing member which defines
the storage compartment for the step is included in the
revolving frame. Therefore, itis basically sufficient to pro-
vide only the shaft and step as members associated with
the disposition of the step, and the step can be disposed
as a simple structure of a smaller number of members.
In addition, it can be assured to prevent an interference
between the step, which is in the stored position in the
compact excavator often used in a narrow working envi-
ronment, and an object located around the compact ex-
cavator.

[0015] The working vehicle according to the present
invention is provided with the storage compartment ar-
ranged inside the body frame for storing the step, and
the shaft that supports the step pivotally thereon is ar-
ranged in the storage compartment. In the stored posi-
tion, the step can hence be located inside the body frame,
thereby making it possible to prevent an interference be-
tween the step in the stored position and an object located
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around the body frame and thus to eliminate the conven-
tional concern that by the above-mentioned interference,
the step may be broken or the object located around the
body frame may be damaged.

Brief Description of the Drawings

[0016] These and other characteristics of the invention
will be clear from the following description of preferred
embodiments, given as non-restrictive examples, with
reference to the attached drawings wherein:

FIG. 1is a side view illustrating a compact excavator
as a first embodiment of the working vehicle accord-
ing to the present invention, in which a step is in a
usable position;

FIG. 2 is an enlarged fragmentary view of FIG. 1;
FIG. 3 is a front view illustrating the compact exca-
vator as the first embodiment, in which the step is in
the usable position;

FIG. 4 is an enlarged fragmentary view of FIG. 3;
FIG. 5 is a plan view illustrating the compact exca-
vator as the first embodiment, in which the step is in
the usable position;

FIG. 6 is an enlarged fragmentary view of FIG. 5;
FIG. 7 is a fragmentary perspective view of a revolv-
ing frame in the compact excavator as the first em-
bodiment, in which the step is in the usable position,
as viewed from one direction;

FIG. 8 is a fragmentary perspective view of the re-
volving frame in the compact excavator as the first
embodiment, in which the step is in the usable posi-
tion, as viewed from another direction;

FIG. 9 is a fragmentary side view of the compact
excavator as the first embodiment, in which the step
is in a stored position;

FIG. 10 is a fragmentary front view of the compact
excavator as the first embodiment, in which the step
is in the stored position;

FIG. 11 is a fragmentary plan view of the compact
excavator as the first embodiment, in which the step
is in the stored position;

FIG. 12 is a fragmentary perspective view of the re-
volving frame in the compact excavator as the first
embodiment, in which the step is in the stored posi-
tion, as viewed from one direction;

FIG. 13 is a fragmentary perspective view of the re-
volving frame in the compact excavator as the first
embodiment, in which the step is in the stored posi-
tion, as viewed from another direction;

FIGS. 14a through 14d illustrate the step disposed
in the compact excavator as the first embodiment,
in which FIG. 14a is a plan view, FIG. 14b is a front
view, FIG. 14c is a side view, and FIG. 14d is a per-
spective view;

FIGS. 15a through 15d illustrate a reinforcing frame
arranged in a compact excavator as a second em-
bodiment of the working vehicle according to the
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present invention, in which FIG. 15a is a plan view,
FIG. 15bis a front view, FIG. 15c is a side view, and
FIG. 15d is a perspective view;

FIGS. 16a through 16d illustrate a step disposed in
the compact excavator as the second embodiment,
in which FIG. 16a is a plan view, FIG. 16b is a front
view, FIG. 16c¢ is a side view, and FIG. 16d is a per-
spective view; and

FIGS. 17a through 17h illustrate operations of the
step disposed in the compact excavator as the sec-
ond embodiment, in which FIG. 17a is a plan view
showing the step in a usable position together with
the associated reinforcing frame, FIG. 17b is a plan
view showing the step in a position where the step
has been upwardly raised from the position of FIG.
17ato store the step, FIG. 17cis a plan view showing
the step in a position where the step has been up-
wardly pivoted from the position of FIG. 17¢c, FIG.
17d is a plan view showing the step in a stored po-
sition together with the associated reinforcing mem-
ber, FIG. 17e is a side view corresponding to FIG.
17a, FIG. 17f is a side view corresponding to FIG.
17b, FIG. 179 is a side view corresponding to FIG.
17c, and FIG. 17h is a side view corresponding to
FIG. 17d.

Detailed Description of Preferred Embodiments

[0017] Embodiments of the working vehicle according
to the present invention will hereinafter be described with
reference to the accompanying drawings.

[0018] Referring first to FIGS. 1 through 14d, the first
embodiment of the working vehicle according to the
present invention will be described. The working vehicle
according to the presentinvention is, for example, a com-
pact excavator which is often used in small work envi-
ronments as in a town. As illustrated in FIG. 1, this com-
pact excavator is provided with a travel base 1, a revolv-
ing upperstructure 2 mounted on the travel base 1, and
working equipment 3 attached pivotally in up and down
directions to the revolving upperstructure 2 to perform
digging work or the like. On a body frame making up a
lower part of the revolving upperstructure 2, specifically
arevolving frame 4, an operator’s cab 6 having a closable
door 5is arranged. As illustrated in FIGS. 3 and 5 by way
of example, the swing radius of the revolving upperstruc-
ture 2 is set equal to or smaller than the width of the travel
base 1.

[0019] As depicted in FIGS. 2, 4, 6 and so on, a step
7 is disposed below the door 5 of the operator’s cab 6.
This step 7 is used upon climbing up to or down from the
operator’s cab 6. As shown in FIGS. 14a through 14d by
way of example, this step 7 is formed in a square "U"
shape as viewed in transverse cross-section, and is pro-
vided with an upper wall 7a and a pair of side walls 7b
arranged in conjunction with the upper wall 7a and facing
each other. Through the upper wall 7a, many holes 7a1
are formed to prevent slipping of shoes of an operator,
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who stands on the step 7, and also to facilitate scraping
of sticking mud from the shoes. Further, shaft-receiving
bores 7c are formed through the paired side walls 7b,
respectively.

[0020] As shownin FIGS. 7 and 8, the revolving frame
4 of the revolving upperstructure 2 is provided with a low-
erframe 4a, an upper frame 4b disposed above the lower
frame 4a, and a reinforcing member 4c arranged upright
between the lower frame 4a and the upper frame 4b. The
reinforcing member 4c has an opening toward an outer
side of the revolving frame 4, and is in a square "U" shape
as viewed in transverse cross-section.

[0021] The compact excavator as the firstembodiment
is provided with a storage compartment arranged inside
the body frame, specifically the revolving frame 4 for stor-
ing the step 7 therein, and a shaft 8 is arranged in the
storage compartment. The shaft 8 supports the step 7
pivotally between the usable position and the stored po-
sition. The above-mentioned storage compartment is
formed, for example, of the reinforcing member 4c in-
cluded in the revolving frame 4, and the shaft 8 that piv-
otally supports the step 7 is secured to a lower part of
the reinforcing member 4c. This shaft 8 is inserted in the
shaft-receiving bores 7c formed in the side walls 7b of
the step 7.

[0022] As illustrated in FIGS. 7 and 8, it is designed
that, when the step 7 is in the usable position, the side
walls 7b of the step 7 are disposed in contact with the
lower frame 4a of the revolving frame 4. In other words,
the revolving frame 4 that makes up the body frame also
serves as a load-bearing member that bears aload trans-
mitted via the step 7 when the step 7 is in use.

[0023] In the compact excavator constructed as the
firstembodiment as described above, an upward pivoting
of the step 7 about the shaft 8 can bring the step 7 into
the stored position where the step 7 is in storage inside
the reinforcing member 4c as illustrated in FIGS. 9, 12
and 13. On the other hand, a downward pivoting of the
step 7, which is in such a stored position, about the shaft
8 causes the step 7 to extend toward the outer side of
the revolving frame 4 so that the step 7 can be brought
into a usable position where the step 7 can be used upon
climbing up to or down from the operator’s cab 6 to assist
entrance or exit of the operator.

[0024] In the above-mentioned stored position of the
step 7, the reinforcing member 4c¢ and shaft 8 are also
arranged inside the revolving frame 4 as depicted in
FIGS. 12 and 13. Therefore, the step 7 is also located
inside the revolving frame 4, and is held such that the
step 7 does not extend to the outer side of the revolving
frame 4. It is, therefore, possible to prevent an interfer-
ence between the step 7, which is in the stored position,
and an object located around the revolving frame 4, for
example, upon a swing operation or the like of the re-
volving upperstructure 2. As a consequence, itis possible
to prevent breakage of the step 7 or damage to the object
located around the revolving frame 4 by the above-men-
tioned interference.
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[0025] According to the first embodiment, a load trans-
mitted via the step 7 which is in use, specifically the body
weight of an operator or the like as applied onto the step
7 is borne by the revolving frame 4 which also serves as
the load-bearing member. Therefore, the step 7 and shaft
8 can be limited in strength to their minimum necessary
levels. This makes it possible to save the material cost,
and hence, to lower the manufacturing cost.

[0026] For the reinforcing member 4c which defines
the storage compartment for the step 7, it is basically
sufficient to provide only the shaft 8 and step 7 as mem-
bers associated with the disposition of the step 7. The
step 7 can hence be disposed as a simple structure of a
smaller number of members. This also makes it possible
to lower the manufacturing cost.

[0027] Referring next to FIGS. 15a through 17d, the
second embodiment of the working vehicle according to
the present invention will be described. This second em-
bodiment is also applied to a similar compact excavator
as in the above-described first embodiment. In this sec-
ond embodiment, as illustrated in FIGS. 15a through 15d,
a reinforcing member 10 arranged upright between the
lower frame 4a and upper frame 4b of the revolving frame
4 (see FIGS. 7 and 8), in other words, the reinforcing
member 10 arranged inside the revolving frame 4 and
defining a storage compartment for a step 11 to be de-
scribed subsequently herein is provided with a rear wall
10a and a pair of side walls 10b arranged in conjunction
with the rear wall 10a, and is formed in a square "U"
shape as viewed in transverse cross-section. In lower
parts of the paired side walls 10b, slots 10c and cut-off
portions 10d are formed, respectively. The slots 10c ex-
tend in up and down directions. The cut-off portions 10d
are formed such that they can engage with the lower
frame 4a of the revolving frame 4.

[0028] Asdepictedin FIGS. 16a through 16d, the step
11 disposed in the second embodiment is formed in a
square "U" shape as viewed in transverse cross-section,
and is provided with an upper wall 11a and a pair of side
walls 11b arranged in conjunction with the upper wall 11a
and facing each other. Through the upper wall 11a, many
holes 11a1 are formed to prevent slipping of shoes of an
operator, who stands on the step 7, and also to facilitate
scraping of sticking mud from the shoes. In the paired
side walls 11b, cut-off portions 11d and shaft-receiving
bores 11c are formed, respectively. The cut-off portions
11d are engageable with the lower frame 4a of the re-
volving frame 4. Into the shaft-receiving bores 11c¢, ashaft
12 (see FIGS. 17a through 17h) for pivotally supporting
the step 11 thereon is to be inserted. The remaining con-
struction is equal to the corresponding construction in
the above-described first embodiment.

[0029] With reference to FIGS. 17a through 17h, op-
erations of the step 11 disposed in the second embodi-
ment of the working vehicle according to the present in-
vention will be described hereinafter.

[0030] In this second embodiment, when the step 11
is in a usable position, the respective cut-off portions 11d
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in the paired side walls 11b of the step 11 are in engage-
ment with an upper wall 4a1 of the lower frame 4a includ-
ed in the revolving frame 4 as depicted in FIGS. 17a and
17e. The shaft 12, which is inserted in the shaft-receiving
bores 11c of the step 11 and pivotally supports the step
11, is inserted in the respective slots 10c of the paired
side walls 10b of the reinforcing member 10, and in such
a usable position, is located at lower ends of the slots
10c. It is to be noted that the reinforcing member 10 is
fixed on the lower frame 4a with its cut-off portions 10d
being in contact with the upper wall 4a1 and a rear wall
4a2 of the lower frame 4a.

[0031] In orderto bring the step 11 from such a usable
position into a stored position, the step 11 can be oper-
ated as will be described hereinafter. As shown in FIGS.
17b and 17f, the step 11 is raised until the shaft 12 moves,
for example, to near upper ends of the slots 10c formed
in the side walls 10b of the reinforcing member 10. In this
position, the step 11 is upwardly pivoted about the shaft
12 as illustrated in FIGS. 17c and 17g. Finally, the step
11 is allowed to move down until the shaft 12 reaches
the lower ends of the slots 10c formed in the side walls
10b of the reinforcing member 10. In this manner, lower
edges 11b1 (see FIGS. 16¢ and 16d) of the step 11 are
brought into sliding contact with the rear wall 4a2 of the
lower frame 4a of the revolving frame 4, and as illustrated
in FIGS. 17d and 17h, the step 11 is brought into the
stored position where the step 11 is in storage inside the
reinforcing member 10.

[0032] It is to be noted that by the above-described,
respective slots 10c formed in the paired side walls 10b
of the reinforcing member 10, the shaft 12 inserted in
these slots 10c and the rear wall 4a2 of the lower frame
4a, a step-holding mechanism is constructed to prevent
the step 11 from falling toward the outer side of the re-
volving frame 4 while the step 11 is in storage in the
reinforcing member 10.

[0033] The second embodiment constructed as de-
scribed above is also provided with the reinforcing mem-
ber 10 arranged inside the revolving frame 4 and defining
the storage compartment for storing the step 11 therein,
and the shaft 12 that pivotally supports the step 11 is
arranged on the reinforcing member 10. The second em-
bodiment can, therefore, bring about similar advanta-
geous effects as the first embodiment.

[0034] The second embodiment can also bring about
a further advantageous effect. When the step 11 is in
use, the cut-off portions 11d of the step 11 are in engage-
ment with the lower frame 4a of the revolving frame 4.
As a consequence, positional displacements of the step
11 can be reduced, force to be transmitted to the shaft
12 upon application of a load onto the step 11 can be
reduced as much as possible, and a large majority of the
load applied onto the step 11 can be transmitted to the
lower frame 4a. The strength of the shaft 12 can be set
low accordingly.

[0035] Owing to the above-described step-holding
mechanism, the second embodiment can hold the stored
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step 11 in a stable upright position without causing it to
falldown, and therefore, the prevention of an interference
between an object located around the revolving frame 4
and the step 11 can be assured further.

Claims

1. A working vehicle comprising a travel base (1), a
body frame mounted on the travel base, working 70
equipment (3) attached to the body frame, an oper-
ator’s cab (6) arranged on the body frame, a step (7;

11) which is disposed below a door (5) of the oper-
ator’'s cab, is extendable outward from the body
frame when in use and is storable toward the body 75
frame when not in use, and a shaft (8;12) supporting

the step pivotally between a usable position and a
stored position, characterized in that:

the working vehicle is provided with a storage 20
compartment arranged inside the body frame for
storing the step (7;11) therein; and the shaft (8;

12) is arranged in the storage compartment.

2. The working vehicle as in claim 1, characterized in 25
that the body frame also serves as a load bearing
member for bearing a load transmitted via the step
(7;11) when the step is in use.

3. The working vehicle as in claim 2, characterized in 30
that the step (11) has cut-off portions (11d) which
are in engagement with the body frame when the
step is the usable position.

4. The working vehicle as in claim 3, characterized in 35
that the working vehicle is provided with a step-hold-
ing mechanism (10c,12,4a2) for preventing the step
(10) from falling in an outward direction relative to
the body frame when the step is in storage in the
storage compartment. 40

5. The working vehicle as in any one of claims 1-4,
characterized in that the working vehicle is a com-
pact excavator provided with a revolving upperstruc-
ture (2) mounted on the travel base (1), carrying the 45
operator’s cab arranged thereon and supporting the
working equipment attached thereto; the body frame
comprises a revolving frame (4) making up a lower
part of the revolving upperstructure; the revolving
frame (4) comprises a lower frame (4a), an upper 50
frame (4b) disposed above the lower frame, and a
reinforcing member (4c;10) arranged upright be-
tween the lower frame and the upper frame and hav-
ing an opening toward an outer side of the revolving
frame; and the storage compartment is defined by 55
the reinforcing member (4c;10).
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